Furo[3',2':3,4]naphtho[1,2-d]imidazole derivatives as potential inhibitors of inflammatory factors in sepsis.
Synthesis and anti-inflammatory effects of certain furo[3',2':3,4]naphtho[1,2-d]imidazole derivatives 12-18 were studied. These compounds were synthesized from naphtho[1,2-b]furan-4,5-dione (10) which in turn was prepared from the known 2-hydroxy-1,4-naphthoquinone (7) in a one pot reaction. Furo[3',2':3,4]naphtho[1,2-d]imidazole (12) was inactive (IC(50) value of >30 microM) while its 5-phenyl derivative 13, with an IC(50) value of 16.3 and 11.4 microM against lysozyme and beta-glucuronidase release, respectively, was comparable to the positive trifluoperazine. The same potency was observed for 5-furan derivative 16 with an IC(50) value of 19.5 and 11.3 microM against lysozyme and beta-glucuronidase release, respectively. An electron-withdrawing NO(2) substituted on 5-phenyl or 5-furanyl group led to the devoid of activity as in the cases of 14 and 17. Among them, compound 15 exhibited significant inhibitory effects, with an IC(50) value of 7.4 and 5.0 microM against lysozyme and beta-glucuronidase release, respectively. For the LPS-induced NO production, the phenyl derivatives 12-15 were inactive while the nitrofuran counterparts 17 and 18 suppress LPS-induced NO production significantly, with an IC(50) value of 1.5 and 1.3 microM, respectively, which are more active than that of the positive 1400 W. Compounds 16-18 were capable of inhibiting LPS-induced iNOS protein expression at a dose-dependent manner in which compound 18, with an IC(50) of 0.52 microM in the inhibition of iNOS expression, is approximately fivefold more potent than that of the positive 1400 W. In the CLP rat animal model, compound 18 was found to be more active than the positive hydrocortisone in the inhibition of the iNOS mRNA expression in rat lung tissue. The sepsis-induced PGE2 production in rat serum decreased 150% by the pretreatment of 18 in a dose of 10 mg/kg.